-, TA. Turbidity, pH, Temp. and EC had negative correlation with orders of Coleoptera, Diptera and Odonata at (P<0.05). Turbidity had direct correlation with Diptera (0.0731) at (P<0.05). The present study revealed that the water quality parameters value were within standard limits and had little impacts on the insect abundance and richness. The low nutrients and high turbidity indicate low productivity of water body, thus, tending towards deterioration if proper management of the reservoir is not adopted.
INTRODUCTION
Limnology can be described as the study of all physical, chemical and biological characteristics of a freshwater body. Physical factors include water level fluctuation, air and water temperature, direction of wind, light, water current, transparency/turbidity while chemical factors include oxygen concentrations, alkalinity, pH, with biological parameters such as bacteria, plankton assemblage, benthic and insect macro-invertebrates (Adebisi, 1980) . Physicochemical properties have great effect on the biological entity of any aquatic environment especially when there is aquatic ecosystem disturbance like leakage of septic tank into water system, fertilizer and pesticides runoff, industrial effluents and wastes from various sources could impact aquatic ecosystem and their biotic community (Holden and Green, 1960; Reese and Voshell, 2002) . However, monitoring of the aquatic system to understand the level of perturbation by anthropogenic activities or other sources is very crucial to ensure proper management. This management could be done by monitoring the physico-chemical parameters and see how deviated they are from the standard values by using regulations set by either national or international bodies (Rosenberg and Reese 1993) . The purpose of these regulations is to restore, enhance and preserve the physical, chemical and biological integrity of the nation's surface waters and to maintain existing water uses.
Aquatic insects comprise diverse and ecologically attractive group of animals in freshwater system. They are known to play a significant role in an ecosystem such as sources of food for amphibians, fishes and aquatic birds. They are not only serve as energy link but also enable cycling of nutrients through their divisional feeding class as shredders, deposit collectors, filter feeder and predators (Lamberti and Moore, 1984; Balaram, 2005) . Aquatic insects spend their live or part of their live in the aquatic system (Arimoro et al., 2007a) . However, the abundance of a trophic group in an ecosystem indicates variety of quality of the system. The higher abundance of shredders and collectors trophic group is an indicator of better quality of ecosystem than the one dominated by predators (Meyer, 2006) . The use of aquatic insect biomonitoring is very important to a biologist because they are very sensitive and respond to both natural and human-induced changes in the environment (Ndaruga et al., 2004) .
Furthermore, the use of aquatic insect in evaluating water quality cannot be overlooked and also the outcome provides information to environmental managers and decision makers to take justifiable actions as regards to the state and quality of water bodies. Studies have been carried out on the impact of water quality parameters on insect community of some streams and reservoir. A few of this documented work includes that of Samweel and Nasir (2014) who reported aquatic insects increase with decrease in temperature in India. Popoola and Otalekor (2011) in Awba Stream and Reservoir in Ibadan, who reported greater effects of water quality parameters on the abundance and distribution of insects. Sanjida et al. Popoola et al. 57 (2015) in Bangladesh reported highest number of order Ephemeroptera and Trichoptera in river Shitalakhya as a result of good water quality parameters. Ebenebe et al. (2016) also reported that aquatic insects' abundance and distribution are affected by physico-chemical properties of in Awka, Nigeria. This study was designed to investigate the water quality parameters in relation to national and international standards and their effects on the assemblage of insect community of Erelu Reservoir in Oyo town, Oyo State, Nigeria.
MATERIALS AND METHODS

Description of study area
The Figure 1 and Table 1 ).
Water samples collection and analysis
Water samples for physico-chemical parameter were collected once in a month (June 2013-May 2015) from each sampling station, with 4 L plastic containers. Containers were pre-washed with nitric acid each time to remove any form of contaminants. The water samples were taken to Erelu laboratory for immediate analysis to retain its quality. The transparency and temperature were determined in-situ with seechi-disc and mercury in-glass thermometer. Dissolved Oxygen (DO), Hydrogen ion concentration (pH), Electrical Conductivity (EC), Total Dissolved Solids (TDS) were examined using Extech multimeter kit (Model: DO600 and EC500). Calcium ion, Magnessium ion, Total alkalinity (TA), Biological Oxygen Demand (BOD) were measured using standard titrimetric methods while Nitrate (NO3 -) and phosphate (PO4 -) were determined using Hannah bench photometer (Model: H183200) and Atomic Absorption Spectrophotometer (Model: Analyst Al0 PGP).
Aquatic Insects Sampling and Identification
Adult insects were collected from water surface of each sampling station once, using a dip-net of mesh size 500 µm. Insects collected were preserved in 70% alcohol in plastic containers. All the samples collected from all stations were taken to Erelu laboratory for identification using microscope and standard identification *Corresponding author. E-mail: kokpopular@gmail.com. guides of Meritt and Cummins (1996) , Pennak (1978) , Needham et al. (2000) and Heckman (2002) ; the samples were identified to species level.
Data analysis
Data collected were analyzed using Microsoft excel 2007 to determine descriptive statistics like mean and standard error of mean. Pearson's correlation Coefficient (r) was used to determine relationship between physico-chemical parameters and insect macroinvertebrates collected from Erelu Reservoir. Diversity and other indices were examined using the following formulas: Hmax= maximum possible diversity value given are LogS.
RESULTS
Physico-chemical characteristics of Erelu reservoir in comparison with standard criteria
The 
Insect community of Erelu reservoir
The abundance of species insect community of each station and for the entire study area (pooled data of the Table 7 . Shannon index showed Coleoptera (0.9792) to be more diverse, followed by Hemiptera (0.8553), Odonata (0.8451) and Diptera (0.8151). Margalef richness index revealed that orders of insect were very low in richness as in Diptera (0.3322), Coleoptera (0.2412), Hemiptera (0.2414) and Odonata (0.3361) consecutively. Equitability index showed that all orders of insects are equally distributed while Jaccard similarity index revealed that orders have similar species in the study area.
DISCUSSION
The highest transparency values recorded in the reservoir station than the inlet and outlet station values might be attributed to less input of dissolved solids into the reservoir. The present study also justified the reason for high values of turbidity in inlet and outlet stations of the reservoir which may be due to the stations being the recipient of more dissolved particles either from air or during flood. Turbidity values that were more than permissible limits reflect high level of suspended particles in the reservoir. Ebenebe et al. (2016) also recorded similar observation. The uniform values of temperature recorded across stations may be due to shallowness of sample water collected from each station. The present study revealed temperature range of 25.40 -31.80°C which may be due to tree shade in the studied reservoir and low organic input which can generate heat during microbial degradation of organic substances. This result falls within the temperature range of tropical reservoirs and is in accordance with the report of Popoola and Inwang (2016) who reported temperature range of 25.18-31.40°C in Alaro stream, Ibadan.
The high values of calcium ion recorded at inlet and outlet stations indicated its presence in a good proportion which indicates that there is release of calcite from the water base or waste input that contains calcium salt than that of the reservoir station. This study contrasts that of Oyedibu et al. (2016) and Solanki (2012) who reported highest values of calcium ion in their study area. The inadequacy of calcium in water body was related to cause osteoporosis, kidney stone, colorectal cancer, hypertension in human if such water is taken. Mg 2+ , concentration that falls within the limits of WHO and NESREA indicated low usage of organic fertilizer from farm land because is one of the additives and may be reasons for its right proportion in the body of water studied. Highest value range of Mg 2+ concentration was reported by Solanki (2012) .
The less values of nitrate and phosphate obtained in all stations is indicative of low nutrients in the water body. This could be attributed to low anthropogenic input into the reservoir which reduces algal bloom that enables aeration of the water body. Similar observation was noted by Jain et al. (1996) who similarly reported low phosphate and Nitrate values in the Halali reservoir, India and related it to low nutrient that leads to less pollution of the water body. Ghulam et al. (2014) corroborated the present study by reporting low phosphate value in Zhob River, Pakistan. The present result of nitrate departed from that of Solanki (2012) and Ebenebe et al. (2016) that reported high values of nitrate in their studied areas.
The DO and BOD values that were high in the inlet and outlet stations may be due to low level of water in the stations which absorb ambient air and sink easily compared to the large volume of water in the reservoir, while low DO in the reservoir station could be associated with fullness of the water that leads to water stratification. The DO will circulate well on the surface of water compared to the middle layer and base of the water body. The present result agreed with the report of Francis et al. (2007) , Oyedibu et al. (2016) and Shubam et al. (2017) who reported low BOD and DO in their study sites.
The present study revealed neutral to alkaline values of pH which is within the acceptable limits; this indicated that the water has normal level of pH that prevents solubility of metals. Besides, less pH than 6 mh/L affects metabolic activities of aquatic organisms (Fakayode, 2005) . Identical observation was made by Ebenebe et al. (2016) Bisht et al. (2013) , Oyedibu et al. (2016) and Oladele and Olatunde (2012) in their study sites, but digressed report was reported by Ghulam et al. (2014) , Shubam et al. (2017) . TA is a buffering ability of any water body which lowers pH. TA for the present study was higher in all stations and fell within the acceptable standards. The higher value of TA in this study indicates self control of water hardness. When water body is soft it allows varieties of organisms to thrive very well in it. The value range of TA in this study is higher compared to the values reported by Francis et al. (2007) , Bisht et al. (2013) and Oyedibu et al. (2016) while value of TA for the present study is lower compared to the value range reported by Shubam et al. (2017) .
Total Dissolved Solids (TDS) observed in this study were high in the outlet and reservoir stations which could be attributed to anthropogenic input and runoff. The water quality of Erelu has moderate dissolved solid, which indicates low nutrient and hardness, because the values are not beyond the limits of WHO and NESREA. The value of TDS is lower compared to TDS reported by Popoola and Inwang (2016) and Oyedibu et al. (2016) . Contrasting observation was reported by Ebenebe et al. (2016) . Electrical Conductivity that was less in the outlet station and high values in the reservoir and inlet stations could be due to water movement that neutralizes the salt because EC is a measure of TDS. The present study showed EC value that is higher compared to the value reported by Ebenebe et al. (2016) and Oyedibu et al. (2016) while Popoola and Inwang (2016) reported marked variation of EC value in Alaro stream, Ibadan, Nigeria.
The Hemiptera and Coleoptera that recorded high percentage in this study indicates the availability of good vegetation that serves as breeding sites, food and DO that is moderate in the water body. Their presence also tells the condition of the reservoir as being fair or moderately polluted because they can tolerate fair degradation of water body. This is further confirmed by the complete absence of sensitive species of pollution index such as Ephemeroptera, Plecoptera and Trichoptera throughout this study. Same observation was reported by John and Ebehiremhen (2015) and Purkayastha and Gupta (2012) . Contrary observation was reported by Payakka and Prommi (2014) who reported low abundance of Hemiptera and Coleoptera, while Trichoptera was reported to have highest percentage. They also reported low percentage of Diptera and Odonata as similar to the present study. The positive significant (P<0.01) relationship of transparency with Hemiptera and Odonata revealed the reservoir to have better light penetration which is the reason for high levels of transparency in the reservoir and also indicated high productivity due to active photosynthesis as a result of light which in turn leads to the abundance of the organisms. The turbidity that related positively with Diptera (r=0.731*) showed that there is high suspended particles sometimes in the reservoir especially during rainy season which affects the DO circulation and since Diptera can survive in a low oxygen environment; it has great impact on its abundance. Similar observation was made by Akaahan et al. (2014) . Dissolved oxygen that had inverse relationship with Diptera indicated no impact on the abundance of the organisms, since it can survive in low oxygen (hypoxia) area. Ca 2+ , PO 4 -, TDS, Temp. and EC that related inversely with Diptera may be associated with moderate and required value limits of these parameters and less input of industrial wastes. Similar observations were made by Owojori et al. (2006) , Akhaan et al. (2014) and Popoola and Inwang (2016) , where they reported some of these parameters being related with a few insects like Sphaeridium sp. , Turbidity, NO 3 -, TDS, TA and EC) could be attributed to their presence as nutrients in the reservoir which has positive impact on its abundance. Similar result was reported by Ishaq and Khan (2014) . The negative relationship of Ca 2+ Mg 2+, NO 3 -, TDS, TA, pH, Temperature and EC with Odonata showed that the parameters have no impacts on the abundance since they can tolerate the excesses of the parameters to some extent and maintain the required limits for aquatic life survival. It can be deduced from this study that odonata larvae has smaller percentage composition in the studied reservoir. Payakka and Prommi (2014) reported similar low percentage composition.
The Shannon and Margalef indexes showed that all sample stations were below three, which is an indication of polluted water body. Similar observation was reported by Popoola and Inwang (2016) in Alaro stream, Ibadan.
Contrary opinion was reported by John and Ebehiremhen (2015) who reported Margalef values more than 3 across stations in Obazua Lake, Benin and related to stable aquatic environment.
Conclusion
The physical and chemical parameters in this study have little influence on the abundance of insect community encountered in Erelu reservoir which may be as a result of some of the parameters having required values as recommended by international bodies. The abundance of Hemiptera and Coleoptera still reflects the moderate pollution status of the reservoir. However, low values of nutrient parameters and low percentage of pollution tolerant organisms such as Chironomus sp. also buttressed this fact. It is therefore, recommended that proper monitoring of the reservoir against domestic and automobile effluent input should be discouraged to prevent future deterioration of the reservoir.
